Structure-activity relationships for tumour radiosensitization by analogues of nicotinamide and benzamide.
Nicotinamide has been shown in our laboratory and those of other investigators to be an effective radiosensitizer of a variety of mouse tumours, while producing little or no radiosensitization of normal tissues. Its mechanism of action is different from classical electron-affinic compounds and appears to be the result of improved tumour oxygenation. In this study we have synthesized 29 analogues of nicotinamide and benzamide and characterized them for their tumour radiosensitization and acute toxicity in mice. The data show that a wide range of additions to the nicotinamide and benzamide ring produce tumour radiosensitization similar to that produced by equimolar doses of misonidazole, but that substitutions of the amide tend to reduce radiosensitization. Other structure-activity relationships are evident. Although some compounds produce similar tumour radiosensitization to nicotinamide at equimolar doses, and are comparably low in acute toxicity, none appears sufficiently superior to supplant nicotinamide itself as a candidate for clinical trials. Thus these data provide evidence that nicotinamide, because of the extensive experience with its use in man, is likely to be the best drug in the benzamide-nicotinamide series for development as a radiosensitizer of human tumours.